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Introduction
Unlike the vast literature on the evaluation of training programs, a relatively few number of studies have explicitly addressed the failure of participants to complete the training dosage (e.g., Heckman et al. 1998 , Flores et al. 2012 . 1 In fact, dropout is endemic to most voluntary training programs, as it ranges from 5 to 79 percent in developed countries (Heckman et al. 2000) and from 10 to 50 percent in developing countries (Choe et al. 2011) . Accounting for dropouts has profound methodological and policy consequences: (i) it demands the application of nonexperimental methods even when experimental data is available; (ii) the parameters of interest should carefully distinguish the effects of the program from the effects of training; and (iii)
adjusted-dropout average treatment effects might yield very different views on the effectiveness of training programs.
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The small stream of literature on dropouts either estimates the causal impacts of training dosage on subsequent outcomes of interest (e.g., Flores et al. 2012 , Kluve et al. 2012 or analyses the determinants of dropout behavior (e.g., Waller 2008) . This study opens the "black box" of program-length exposure by studying the link between training quality and treatment completion in a developing country. Attempts to incorporate quality measures of training into the evaluation of training initiatives have been severely limited by the availability of data. Training quality affects the timing of the activities, content of the courses, and connection to prospective employers, all of which might affect the likelihood of completing a program. For instance, the average class-size in low-quality courses is much bigger than that for high-quality ones. This feature affects the in-class interaction between trainees and instructors, which might lead the 1 It is important to distinguish the concept of "dropout" from "attrition." The former refers to the case where treatment units drop out from the training program, but they are still in the data. The latter refers to a case where individuals assigned to the treatment group do not remain in the data. 2 Heckman et al. (2000) show, for instance, that accounting for dropout behavior changes the interpretation of the evidence on the effectiveness of the widely known National JTPA Study.
former to adjust their valuation of benefits and costs of training. Similarly, low-quality training centers have weak relationships with the productive sector which adversely affect trainees' ability to successfully complete, as part of the program's activities, an on-the-job training component.
For our study we used data from the PROJOVEN program, a training initiative that since 1996 has served more than 50,000 disadvantage youth in Peru. Less than half of participants complete the treatment. Following recent developments in the treatment-effects literature with continuous treatments (Hirano and Imbens 2004) , we implemented a generalised propensity score (GPS) to estimate dose-response functions as the proportion of fully-treated individuals varies across different percentiles of the training quality distribution. Galdo and Chong (2012) document that sorting into courses of varying quality is greatly ameliorated in this data as treatment assignment is based on a first-come-first-serve basis.
Results show that the estimated likelihood of treatment completion increases from 41 to 65 percent across percentiles of training quality for the full sample. This positive relationship is observed for both subsamples of men and women. Important policy implications for the provision of social programs and the operation of the PROJOVEN program, in particular, emerge from this study.
Data and Program Institutions
The PROJOVEN program targets individuals aged 16 to 25 with poor attachment to the labor market. A distinctive feature of this program is the decentralization of the training services through market mechanisms in which public and private training institutions compete for public 3 funding based on the quality of the training services. 3 The treatment combines in-classroom and on-the-job training in low-skill occupations over a six-month period. PROJOVEN follows a demand-driven approach in which training is offered only for those occupations with assured labor demand from productive firms so that training institutions must set the content of the courses in strict coordination with firms' labor needs. Responsibility for the provision of training falls solely on the training institutions. A detailed description of the institutions in this program is provided in Galdo and Chong (2012) and Diaz and Jaramillo (2006) . Both studies reported statistically significant earnings impacts for participants, particularly for women. Prior training exposure, formal contracts with private firms and the effectiveness of training, measured as the share of trainees working six months after the program, were reported to be statistically related to dropout behavior.
As the PROJOVEN program uses market-based approaches in the selection of training services through formal bidding processes, we were able to collect data for several variables related to the quality of the training services, including: expenditures per trainee, class size, infrastructure, equipment, teacher characteristics, curricular structure, and market knowledge.
This bidding information is generated at the course level, rather than at the school or firm level, The baseline evaluation data provides information on demographics, detailed labormarket variables that include labor force participation, experience, earnings, firm size, social security benefits, formal contract, labor force status transitions, and measures of previous participation in training programs. In addition, the datasets provide detailed information on dwelling characteristics including toilet facilities, house infrastructure, and household density, which are proxies for a household's long-run poverty status. Columns 1 and 2 in Table 1 show basic descriptive statistics for this rich set of variables.
Empirical Framework and Results
This study uses data only from PROJOVEN participants, thus we do not require assumptions about the process governing selection into the program. Sorting, however, is the main identification threat as trainees in high-quality courses might be different from their counterparts 5 attending low-quality courses. Using administrative data about the exact timing or order of sign up into the program, along with standard statistical tests on individual characteristics and baseline outcomes, Galdo and Chong (2012) document extensively that the first-come-first-serve treatment assignment rule essentially randomized individuals across courses of varying quality.
Yet, given that we do not have complete control over all factors that might be correlated to treatment completion, we implemented generalised propensity scores (GPS) with continuous treatments (Hirano and Imbens 2004) 
where ( , ) Pr(
is the generalised propensity score (GPS), or the conditional probability of receiving a particular level of treatment q conditional on the rich set of baseline covariates X.
We follow the empirical approach outlined in Hirano and Imbens (2004) and use a normal distribution for the treatment given a rich set of covariates, ( | , ) .
Finally, given the estimated parameters in (2), the dose-response function at treatment level q is estimated as ( )
where q takes 20 different percentiles i.e., 5 percent intervals, corresponding to the sample distribution of the training quality index.
Covariate balance was evaluated by blocking on both the training quality and the estimated GPS (Hirano and Imbens 2004) . After considering three treatment quality groups corresponding to the top, second and third, and fourth quartiles of the quality distribution, and splitting the individuals in a given quality group in five blocks, defined by quintiles of the estimated probability of being in that group, we cannot reject the null hypothesis of equality of means for all variables across all quality groups simultaneously. Table 1 shows the weighted average (over the five blocks in each treatment-level group) of the covariate mean differences between the particular treatment-level group and all other groups. By comparing columns 3-5 to columns 6-8 one observes the success of the GPS strategy for comparing comparable individuals simultaneously across all treatment groups. Similarly, we also imposed a joint support region by blocking on both the training quality and the estimated GPS (Gerfin and Lechner 2002) . Less than four percent of the treatment units are out of the joint support region. 
Sensitivity tests
Sensitivity analyses were considered to test the robustness of our results. We implemented alternative higher order terms and interactions in the specification of the GPS model and alternative functional form specifications for the conditional expectation (2). Moreover, we changed the definition of the outcome variable by considering fully treated to those individuals who complete at least 80 percent of the program. All qualitative results hold. In the spirit of 8 Heckman and Hotz (1989) we also implemented a placebo test to (indirectly) address the adequacy of the identification assumption in the context of this data. We considered training length exposure (in hours) prior to the PROJOVEN program, an outcome that cannot be possibly affected by treatment quality unless selection bias is affecting our methodology. As expected, no statistical significant results emerge across different percentiles of treatment quality.
Conclusions
A forthright conclusion of this study is that program quality affects treatment completion in voluntary training programs. This result concurs with the findings in the school literature in developing countries (Hanushek et al. 2008 ). Training quality might affect a trainee's valuation of expected benefits and costs of training as well as the connection between training centers and productive firms which affect trainees' ability to complete on-the-job training requirements.
Improving the quality of the training programs can discourage or mitigate the failure of participants to complete the training programs, and thus ensure the full benefits of completion.
An interesting extension to this study would be to analyze the role of particular training attributes such as expenditures and class size on the likelihood of treatment completion. Q l stands for low-quality (1st quartile) , Q m for medium-quality (2nd and 3rd quartiles), and Q h for high-quality (upper quartile).
Labor-market transitions are estimated as a pair of statuses. The second is always the status in the month of the start of program (baseline period), while the first correspond to the status three months before the start of the program. 
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